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Design of ladder-type RF filters based on FBARs

TANG Liang, HAO Zhen-hong, QIAO Dong-hai, WANG Cheng-hao
(MEMS laboratory of the Institute of Acoustics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Design of ladder-type RF filters based on the film bulk acoustic resonators (FBARs) is pre-
sented based upon Mason equivalent circuit model. Previous work did not take acoustic attenuation in
the medium into account; therefore the effect of media loss on the obtained filter frequency response was
neglected. Considering acoustic attenuation of the medium, the RF network method is used in filter mo-
deling. Some key problems in filter design, such as transmission response, bandwidth, insertion loss,
out-band rejection and passband ripples are investigated and analyzed.
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Fig.6 The Smith chart of series and shunt FBARs
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Fig.7 The mdehand transnussmn response (Sy) and return
loss (S);) of the 1-stage ladder-type filter based on FB-
ARs (narrowband response shown at the right bottom)
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Fig8 The transmission response of the l-stage ladder-type
filter as the ratio of clamp capacitance of series and
shunt FBARs varies.
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Fig.9 The insertion loss, out band rejection, 3 dB bandwid-

th and shape factor of the filter as the ratio of clamp
capacitance of series and shunt FBARs varies.
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Fig.10 The transmission response of ladder-type filters
with different stages
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Fig.12 The pass band characteristics of ladder-type filters
with different stages
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